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(g) Coating material for armature coil of a motor for electrical equipment 



@ In a motor in which a copper armature cofl (2) 
wound around an Iron armature core (1) is fixed 
to the armature core (1) by coating a resin 
coating material (3) on the armature coil by 
impregnation, crack generation in the coating 
material is prevented. The coefficient of thennal 
expansion of the coating material is set to a 
value between the coefficient of thennal expan- 
sion of copper and that of iron. 
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Background of the Invention 
Field of the invention: 



a sunroof motor 
Description of the Related Art 
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around a slot formed in an iron armature core « 
(fillers)<>nthearmaturecoilby.impregnatwn.^^^^^ 

are heated to 150 -C or above when the engine h^ ed ^ «ij?^*J^^''T^,3^ ^^.^ requirement of the motor 
a severe cold region where the temperature may fall to -4° f f'^'***- 

is that the motor can withstand such a ^'f'^'T^'"^^^ a great temperature difference. Con- 

However. It is difficult for the conventional *° *f/^3.^"^^^^ Hence, the present Inventore 
sequently. the coating material may be <=«^t "^^i"^ J^^^r^jr^^^^^^^^ 

rtrcsx^irth^e^rnsr^^^ 

25 basis of the obtained knowledges. 
Summary of the Invention 

coalns mal.K.1 to "nature col f« . n»to' (" "^^^ m mM» coil Md. of 

'"'rrr;.:s:rj!:srrJ:r-~o.,.w»™«»nc,».he«^^^^ 

Fig. 2 is a B-B cross section of an armature core. 

Description of the Preferred Embodiment 

A„.^^n.o,*.P«»o.,..*n....d.^^»jJH^^^ 

s-ijrrrorr.rrciT.srr^^---»^^^-„ 

to f be the armature coil 2 to the armature ojre 1. described below to examine the relation be- 

The present inventors conducted expenments in "^""J^f 'fj"" present Inventors carried ut 
tween the coeffldent Of thermal expanston an cra^^^^^^^ 

the simulation test in the manner descnbed ''^'f '^^ amount of coating materials 3 having 

,T«ture cores 1 wer coated by '^P^«fl"f same conditions. Each of the 

diff rentcoeffidentsofthermalexpansonshownWawund^^^^^^^ the temperature 

n^nufactured armatur cores 1 ^^^'f'^^^^^fi^P^,!; ^^^^^^^ «f 

rdrnr;2rr^^^^ 
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atmosphere was cooled from 200 "C to -50 ''C in 30 minutes, and was then maintained to -50 *C for 20 minutes. 
A sen s of the above-described operations w re repeat d 20 times. Th reaft r. the arnr^ture core 1 was re- 
moved to observe incidence of crack generation in the coating material 3. The coating materials 3 selected in 
the above-described simulati n test were diallyl phthalate impregnated with 70% of glass fiber. Four types of 
coating materials respectively having coefficients of thermal expansion (which are coefficients of linear ex- 
pansion) of 2.55 X 10-6 (comparative example 1), 1.96 x 10-b (comparative example 2). 1.61 x 1(H (example 
1) and 1.36 X 10^ (example 2) were prepared. The coefficient of thermal expansion of each of the coating 
materials was adjusted by crosslinking (bridging) of styrene oligomer. To take variattons in the tests Into ac- 
count three coating material samples were used in each of the tests. Table 1 shows the results of the tests. 
Crack generatton was evaluated by visually observing the sliced two surfeces of a coil end portion A of th 
armature core 1. the sliced two surfaces of a core portion B thereof, and the two axially cut surfaces of an 
armature core portion C. 

TABLE 1 



Sample 


No. 


Coefficient of 
Thermal Expan- 
sion (x 10"^ 


Incidence of Crack Generation 








noruun r\ 


Portion B 


Portion C 




1 


1.51 


Non 


Non 


Slightiy Generated 


Example 1 


2 


1.51 


Non 


Non 


Non 


3 


1.51 


Sllghtiy Gener- 
ated 


Non 


Non 




1 


1.36 


Non 


Non 


Non 


Example 2 


2 


1.36 


Non 


Non 


Non 




3 


1.36 


Non 


Non 


Non 




1 


2.55 


High Occurence 


High Occurence 


High Occurence 


Comparative 
Example 1 


2 


2.56 


High Occurence 


Moderate Occur- 
ence 


High Occurence 


3 


2.55 


Moderate Oc- 
curence 


High Occurence 


High Occurence 




1 


1.96 


High Occurence 


Slight Occurence 


Slight Occurence 


Comparative 
Example 2 


2 


1.96 


Moderate Oc- 
curence 


Slight Occurence 


Moderate Occurence 




3 


1.96 


Moderate Oc- 
curence 


Slight Occurence 


High Occurence 
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It is Clear from Table 1 that crack generation was observed more or less In Comparative Examples 1 and 
2 in which the coating materials 3 had a high coefficient of t hernial expanston and that no crack was generated 
at all or cracks were generated at a low level that does not matter at all in Examples 1 and 2. That is, the coef- 
ficient of thermal expansion of iron which is the material of the arnr«ture core 1 is about 1 .15 x 1 0*. The coef- 
fteient of linear expansion of copper which is the nwterial of the armature coil 2 ranges from 1.54 x 10* to 
1.62 x 10*. In Examples 1 and 2 in which substantially no crack was generated, the coefficients of thermal 
expansion of the coating materials 3 were 1.51 x 10-^ and 1.36 x 10*. whteh were between the coefficient of 
thermal expansion of iron and that of copper. It can therefore be Inferred from the above-mentioned results 
that generation of cracks in the coating material 3 due to a temperature difference is greatly affected by the 
coefficient of thermal xpansion thereof which drffere in materials. Thus, ven in the motor which is disposed 
at a site where there is a great temperature difference, generation of cracks can be effectively avoided by using 
the coating material 3 having a coefficient of thernnal expanston which is between the coefficient of thermal 
expansion of iron and that of copper, like the above-described exampi s. As a result, the reliability of the mot r 
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b ^^at a sSlherB there Is a g«at temperature difference. It can be used rel«bly. 
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A coa«ng material for an armatu« coil of a motor for electri^I ^^-P-;*"* ^'^^ 

pension of iron. 

S^irrii Sa^ SLffictent of thermal expansion which is between that of copper and .ran. 
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